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ì ?L� �@�i |�i 4@�? hit�*| Lu |��t T@Tih�

C�jNij6 �� E@� 5�TTLti |�@| �tt�4T|�L?t ����D �L*_ ��|� ? ' A� A�i?c �i �@�i

s
A Eeb� b� , �Efcx��

EM� 5�TTLti |�@| �tt�4T|�L?t ��c �2E@�c EM�c EU�Wc ��E@�Wc EM�c EU�Wc �eWc@?_ �DW�L*_ @?_ ? t@|�t�it

�SW� A�i?c �i �@�i

s
?Eeb� b� , �Efcx2��

-j6Bi"tG

�� A��t @?t�iht UL?�iU|�hit ��2 @?_ ��� Lu �U�@ghi) i| @*� E�bb2� �? |�i @�h4@|��ic ?@4i*)

|�@| hLL|�? UL?�ih}i?Ui �t |L Mi i TiU|i_�

; Xqlirup frqyhujhqfh uhvxowv iru vhulhv hvwlpdwruv/ olnh Qhzh| +4<<8,/ w|slfdoo| kdyh ehhq vkrzq xvlqj _kljkhu0ohyho%

frqglwlrqv wkdw ghshqg rq wkh pdujlqdo ghqvlw| lq d frpsolfdwhg zd|/ dqg zklfk prvw olnho| uhtxluh wklv dvvxpswlrq

dovr1

45



2� A�i hit�*| Lu A�iLhi4 �EM� U@? Mi t|h@�}�|uLh�@h_*) i |i?_i_ |L |�i U@tit �? ���U� eb �t M@ti_

L? ?L?T@h@4i|h�U it|�4@|it L|�ih |�@? |�i !ih?i* it|�4@|i� A��t �t MiU@�ti @? �?tTiU|�L? Lu |�i ThLLu

Lu A�iLhi4 �EM� t�L�t |�@| |�i @h}�4i?| }Lit |�hL�}� uLh @?) ?L?T@h@4i|h�U it|�4@|Lh ( e6E�� Lu
(6fE�� ThL��_i_ �| �t �?�uLh4*) UL?t�t|i?| @| |�i A V h@|i uLh tL4i f 	 V 	 �*2 Etii i^�@|�L? E��2H�

�? �TTi?_� �� W? |�iti U@titc L?i U@? hiT*@Ui |�i @tt�4T|�L?t |�@| �i �ti |L i?t�hi |�i �?�uLh4

UL?�ih}i?Ui Lu |�i !ih?i* it|�4@|it Etii wi44@ � �? �TTi?_� uLh |�i *�t| Lu t�U� @tt�4T|�L?t� M)

@*|ih?@|��i @tt�4T|�L?t _iTi?_�?} L? |�i U�L�Ui Lu t4LL|��?} 4i|�L_� 6Lh *LU@* TL*)?L4�@* @?_

tih�it it|�4@|Lht L?i U@? �?_ t�U� UL?_�|�L?t �? �@th) E�bbS� @?_ �i�i) E�bbD�c hitTiU|��i*)�

�� W| �t i��_i?| uhL4 E�D� |�@| |�i U�L�Ui Lu ���U� T@h|�U�*@h t�3i ? |h�@?}�*@h @hh@) t�Mti| @giU|t

|�i hit�*|�?} @t)4T|L|�U �@h�@?Ui� W? Th@U|�Uic �| �t @_��t@M*i |L |@!i LMtih�@|�L?t i^�@**) tT@Ui_ tL

@t |L 4�?�4�3i |�i�h 4�|�@* _iTi?_i?Ui�
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ì ?L� �ih�u) E����� � |�L�|ih4 A@)*Lh i T@?t�L? Lu �A E_i�?i_ �? E����� @ML�| (6fEf|3��

}��itG

�A '
�s
A

A[
|'�

�

(6fEf|3��
d( e6Ef|3���(6fEf|3��o �|

58



� �

2
s
A

A[
|'�

�

d(6WEf|3��o
2 d( e6Ef|3���(6fEf|3��o

2 �|E��S�

' ��A n �2A c t@)c

��ihi (6WEf|3�� *�it Mi|�ii? (6fEf|3�� @?_ ( e6Ef|3��� ì �ht| UL?t�_ih �2A � ì �@�i
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ì ?i | ThL�i E��S�� wi| " : f Mi }��i?� 5�?Ui i@U� |ih4 �? �A �t TLt�|��ic �i �@�i M) |�i

�@h!L� �?i^�@*�|)c

�h d�A : "o � .E�A �

"

'

s
A

2"
i�� �h Ef|3� 5 [A �j

E��2��

�
s
A

2"
�_�n�A $ fc

ThL��_i_ |�@| A_2n2�A $ f ���U� �L*_t �?_ih �D� A�i *@t| �?i^�@*�|) uL**L�t M) L�h @tt�4T|�L?

�2EU�� W? UL?U*�t�L?c �A ' JRE�� @t hi^��hi_�

�hLLu Lu E��D�� wi| B| ' d*?E(6fEf|3���
2 � 2bo E�� �|�c |�i? M) �Dc

s
A.EB|� ' JE��c

���*i

�@h

%
�s
A

A[
|'�

B|

&
'

�

A

A[
|'�

�@hEB|� n
2

A

A[
|'�

A[
r'�

r�'|

UL�EB|c Br�

64



� �

A

A[
|'�

�@hEB|� n �S

+
A[
r'�

k�*@Er�.2*K
k
mB|mK

l,

$ f�E��2e�

A�i �?i^�@*�|) uL**L�t M) A�iLhi4 �c T@h| � Lu #L�!�@? E�bbe� ThL��_i_ �*@n2*K ' �� �L?�ih}i?Ui

|L 3ihL |�i? uL**L�t |@!�?} K ' 2o � "�c uLh tL4i "� : fc t�?Ui

.
k
mB|mK

l
� .

k��*?E(6fEf|3���
2 � 2b

��Kn"�l. dE�� �|�o

' �E_�n�A �c

M) |�i O�L*_ih �?i^�@*�|) @?_ ��EM�c ���*i

A[
r'�

kE2o3"�32�*E2o3"��Er� '
A[
r'�

r3E2o3"
�32�*Eo32� $ fc

|@!�?} "� ' "Eo � 2� �? |�i _i�?�|�L? Lu 4� �?} Mi*L� E2D�� �L|i |�@| �@hEB|� $ f M) _L4�?@|i_

UL?�ih}i?Ui�

EM� �) hi@hh@?}�?} |ih4tc

s
?Eeb� b� '

�

2
s
?

?[
|'�

�
*?E( e6Ef|3���

2 � *?E(6fEf|3���
2
�
�|

n
�

2
s
?

?[
|'�

�
*?E(6fEf|3���

2 � 2b
�
�|E��2D�

� bs
?

?[
|'�

i�� �|j

� �? n�? � �?c t@)�

A�i @h}�4i?|t �? E��2�� U@? Mi �ti_ |L t�L� |�@|

�? ' JRE��E��2S�
65



�? '
�

2
s
?

?[
|'�

�
*?E(6fEf|3���

2 � 2b
�
n JRE���E��2.�

A�ihiuLhic ��E@� @*L?} ��|� ��EM� }��it

�? , �Efcx2�

M) |�i �wA Lu Oihh?_Lhu E�bHec �LhL**@h) ��� �L� |�i ThLLu Lu T@h| EM� Lu A�iLhi4 � �t UL4T*i|i

MiU@�ti

m�?m '

����� �s
?

?[
|'�

�|
(6WEf|3��

d( e6Ef|3���(6fEf|3��o

�����
� A3V?

�

2
n�

�
A V t�T

%McA

m( e6E%��(6fE%�m
�

E��2H�

�
�

�

?�4�?t|Gf|3�McA � m(6WEf|3��m
�

R�$ fc

��ihi |�i i^�@*�|) �L*_t M) @ L?i�|ih4 A@)*Lh i T@?t�L? Lu �? @ML�| (6fEf|3�� E��|� (6WEf|3��

*)�?} Mi|�ii? (6fEf|3�� @?_ ( e6Ef|3��� @?_ |�i �?i^�@*�|) @?_ |�i UL?�ih}i?Ui |L 3ihL �L*_t M)

wi44@ �EM� @?_ �SW @?_ ��EU�W MiU@�ti �i |�i? �@�i A3V?
�

2
n� ' �E�� @?_

�
?�4�?�$|$? m(6WEf|3��m

�3�
'

�RE�� hitTiU|��i*) E��|� |�i *@||ih Mi�?} �ih��i_ �t�?} |�i t�4�*@h @h}�4i?|t |L |�Lti }��i? �? E��H��

E���f� @ML�i��

�iNNu Nu �NiN,,Bi+ �� E@� #i�?i

hx '
A3�[

�'3An�

&

�
�

7A

�h�E�� ( h�E�� ' �

A

A[
|'���n�

#|#|3���cE��2b�

x '
A3�[

�'3An�

&

�
�

7A

�
�E�� ( �E�� '

�

A

A[
|'���n�

#|#|3���c

��ihi #| ' #|�| @?_ #| �t _i�?i_ �? E�D�� �L|i |�@| hx R$ x M) |�i hit�*| Lu �?_hi�t E�bb�c

�hLTLt�|�L? �� MiU@�ti �tt�4T|�L? � Lu |�i *@||ih T@Tih �L*_t M) ��E@� @?_ wi44@ � Lu �?_hi�t

E�bb��� 6�h|�ih4Lhic hx�x
R$ f M) _L4�?@|i_ UL?�ih}i?Ui� �) |�i |h�@?}�*@h �?i^�@*�|)c |�ihiuLhic

�| t��Uit |L t�L� |�@| ex� x
R$ f�

66



#i�?i |�i ThLUitt

#|E�� '

�
��Ef|3��

�2Ef|3��2
� ��Ef|3��

�2Ef|3���eEf|3��

�
Ef| � �DEf|3��� �|E���f�

n E*? m�2Ef|3��m � b� �|

uLh � ' E��c �2c ��c �ec �D� 5 W W'W � � � � � � WDc ��ihi W� ' W E_i�?i_ �? E���D� uLh � ' �c 2c �c D

@?_ We � i�e G �?u%McA m�eE%�m � �_�Aj � wi| e�E�� ' E(2 e6E��c( e6E��c ( esE��c esE��c e6E���� @?_ �fE�� '

E(26fE��c (6fE��c (sE��c sE��c6fE����� �L|i |�@|c ��|� |��t _i�?�|�L?c e#| ' #|Ee� � @?_ #| ' #|E�f��
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ì �L�*_ *�!i |L |�@?! |�L hiuihiitc #L? �?_hi�tc +@4L Bi?
U@)c �� +L? B@**@?|c @?_ �i�

|ih ���**�Tt uLh �i*Tu�* UL44i?|tc �L|L 5��?|@?� uLh hiti@hU� @tt�t|@?Uic @?_ |�i �@|�L?@* 5U�i?Ui

6L�?_@|�L? uLh �?@?U�@* t�TTLh|� A�i �ht| @�|�Lh �L�*_ *�!i |L |�@?! |�i �L�*it 6L�?_@|�L? uLh �|t

}i?ihL�t �LtT�|@*�|) _�h�?} ��t hiUi?| ��t�|�

UHIHUHQFHV

^4` �Aaij�te $�b�l� +4<;<,= _Vwrfkdvwlf Htxlfrqwlqxlw| iru Vhplsdudphwulf Prghov1% Xqsxeolvkhg pdqxvfulsw/

Frzohv Irxqgdwlrq/ \doh Xqlyhuvlw|1

6;
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Dqqdov ri Suredelolw| 45/ 47404861
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udwhv/% Mrxuqdo ri Wlph Vhulhv Dqdo|vlv 4:/ 8:408<<1

^66` �j�j+e b�l�e +4<<7,= _Wkh dv|pswrwlf yduldqfh ri vhplsdudphwulf hvwlpdwruv/% Hfrqrphwulfd 95/ 467<046;51

^67` �j�j+e b�l�e +4<<8,= _Frqyhujhqfh udwhv iru vhulhv hvwlpdwruv/% lq Dgydqfhv lq Hfrqrphwulfv dqg Txdqwlwdwlyh

Hfrqrphwulfv/ hgv1 e| J1V1 Pdggdod/ S1F1E1 Skloolsv/ dqg W1Q1 Vulqlydvdq1 Edvlo Eodfnzhoo1

^68` �j�j+e b�l�e BAa l�$� bjt| +4<;:,= _D vlpsoh srvlwlyh0gh�qlwh/ khwhurvnhgdvwlf dqg dxwrfruuhodwlrq frq0

vlvwhqw fryduldqfh pdwul{/% Hfrqrphwulfd 88/ :360:3;1
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Suhglfwd Vriwzduh Lqf/ 466 Frqfrug Gulyh/ Pdglvrq FW 397761

^6;` �jtBiBAe �� Q�e BAa 7��� �N||ji +4<<5,= _Qrqolqhdu G|qdplfv dqg Hfrqrphwulfv= Dq Lqwurgxfwlrq/%

Mrxuqdo ri Dssolhg Hfrqrphwulfv :/ V40V:1
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^73` CNA}e Q +4<<3,= Qrq0olqhdu Wlph Vhulhv= D G|qdplfdo V|vwhpv Dssurdfk1 Foduhqgrq Suhvv/ R{irug1

^74` bB|tNAe D�7� +4<87,= _H{wuhph ydoxhv lq vdpsohv iurp p0ghshqghqw vwdwlrqdu| vwrfkdvwlf surfhvvhv/% Wkh

Dqqdov ri Pdwkhpdwlfdo Vwdwlvwlfv 58/ :<;0;331

^75` b��|je Q�e +4<;7,= Dv|pswrwlf wkhru| iru hfrqrphwulfldqv1 Qhz \run= Dfdghplf Suhvv1
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Wdeohv 406 uhsruwv wkh uhvxowv iru wkh Jdxvvldq dxwruhjuhvvlrq iru wkh ixoo vdpsoh hvwlpdwru/ l1h1/ ? ' A

wkurxjkrxw1 Zh jlyh wkh phdq/ phgldq/ dqg vwdqgdug ghyldwlrq +vg, ri rxu hvwlpdwh ri b dorqj zlwk wkh

dv|pswrwlf vwdqgdug ghyldwlrq +dvg,/ l1h1/ wkdw ydoxh suhglfwhg e| wkh wkhru|/ iru uhihuhqfh1 Wdeoh 4 jlyhv

wkh fdvh � ' f�2c Wdeoh 5 jlyhv wkh fdvh � ' f��c dqg Wdeoh 6 jlyhv wkh fdvh � ' f�e�

Wdeoh 7 uhsruwv wkh phgldq dqg lqwhutxduwloh udqjh +ltu, ri rxu hvwlpdwhv ri x�*2 lq wkh fdvh ? ' A '

Dff� Wkh fruuhvsrqglqj wuxh ydoxhv ri x�*2 iru 4 ' f�Dc f�.c f�bc dqg f�bD duh= 313::/ 31379/ 31355/ dqg

313481

Wdeoh 8 uhsruwv wkh uhvxowv iru wkh Ihlqjhqedxp pdsslqj zlwk v|vwhp qrlvh zlwk A ' Dff dqg ydulrxv

vxevdpsohv ? ' Ac ? ' SA �*2c ? ' SA �*�c dqg SA �*S1 Zh jlyh wkh phdq/ phgldq/ dqg vwdqgdug ghyldwlrq

+vg, ri rxu hvwlpdwh ri b dorqj zlwk wkh dv|pswrwlf vwdqgdug ghyldwlrq +dvg,/ l1h1/ wkdw ydoxh suhglfwhg e|

wkh wkhru|/ iru uhihuhqfh1 Zh dovr uhsruw wkh phgldq dqg lqwhutxduwloh udqjh +ltu, ri wkh vwdqgdug huuru

hvwlpdwhv1
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